Abstract. For going to do good science research, it must use mathematical tools. However, almost all branch of mathematics, cannot leave the greatest common factor and Euclidean algorithm. Euclidean algorithm is the most basic and the most important role. If there is no Euclidean algorithm, almost every branch of mathematics is not in-depth research. In this paper, we introduce the Euclidean algorithm, as well as the method of Euclidean algorithm is used to determine the greatest common factor of natural numbers.
Introduction
Almost all natural science cannot leave the mathematics [1] [2] [3] [4] [5] [6] [7] , someone once said: science no mathematical tools is the science of imperfect. However, mathematics initially is roughly divided into two teams, algebra and geometry. Almost all more detailed branch of algebra cannot leave the greatest common factor [8] [9] [10] [11] . If without a greatest common factor one couldn't in-depth study [12] [13] [14] . To resolve the greatest common factor problem depends on the Euclidean algorithm. With the development of modern science, not only is the direction of algebra, even the direction of the geometry problems often need the greatest common factor and Euclidean algorithm [15] [16] [17] . This paper is to introduce the Euclidean algorithm and the method using Euclidean algorithm determines greatest common factor. Euclid used this fact to find the greatest common divisor [1] [2] [3] [4] [5] [6] [7] gcd(a,b), by "repeatedly subtracting the smaller number from the larger". More precisely, his algorithm goes as follows.
Some Preparation

If natural numbers
The Euclidean Algorithm and Greatest Common Factor
Suppose that a>b and let: 
k k a b produced by the successive subtractions.
The Example for Illustration of Algorithm
In order to more clearly illustrate methods, we combined with the specific examples to illustrate the Euclidean algorithm.
Example 1. a=34, b=19
The algorithm gives the following pairs: ( , ) (2 1, 1) (1, 1) a b = − = and therefore gcd(34, 19) = gcd(l,1) = l.
Integer pairs a, b such that gcd(a, b)=1 are said to be relatively prime. Thus the Euclidean algorithm gives a simple means of deciding whether integers are relatively prime. In the next section, we see that the algorithm (in a slightly modified form) is also highly efficient: it gives gcd(a,b) in a number of steps comparable with the total number of digits in a and b. It is harder to recognize whether a single integer n is prime: the obvious methods require a number of steps comparable with the size of n, which is exponentially larger-around 2 k if k is the number of binary digits of n.
The Gcd by Division with Remainder
Euclid's form of the gcd algorithm is usually speeded up by doing division with remainder instead of repeated subtraction. Given a pair ( , ) a is divided by i b . This is more efficient when i a is many times as large as i b , in which case many subtractions are replaced by one division. However, the algorithm is essentially the same-division of natural number is just repeated subtraction-so it is still true that 
Conclusions
In this form of the algorithm it is easy to see that the number of division is comparable with the total number of digits in a and b. In fact, if a and b are written in binary, then each division. Reduces the total number of digits by at least one. If a has more digits than b this is clear: the new pair is b together with a remainder on division by b that has no more digits than b. If a and b have the same number of digits then, since both a and b necessarily begin with the digit l, the remainder is simply a-b, and it has fewer digits than b.
The division form of the Euclidean algorithm is not only more efficient; it also has wider applicability. For example, in Z[i] we can divide 17 by 4+i (exactly) and get the quotient 4-i, but it is meaningless to subtract 4+i from 17"4-i times". Thus division in Z[i] is not generally the result of repeated subtraction. Any Euclidean algorithm in Z[i] necessarily uses division with remainder.
